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9*fi!i , ra±is-oomio«s-r-*ap»iPtt. ±12 

Are ±12 3 ^fcx- *&ffi<Dm 2 ©ffiaw©jsa 

±E£&X-r -y 7W ±E!g 2 ©ggS&fI#±E8H&©7' 

&7*D-fe -y^tf ±E§I 2 OffiR&SK J: 9£fiJcTS±E 
-Od 2 ©^Sf- *BB#Stt, ±12 3 ^Tt-r- * 2 
|&J4)$ 3 ©£«Ml©]Si«fflti><ms£©ra LJflttf* *? > ±12 

±E«&©7°p ■te-ytHi, ±E£«Xr- >y 7tc «fc 0, ± 

12 3 #.7tfc®.tE.m<D'm 1 offi««ioffi«fla*ws©ra i; 

fittffc 0 > ±12 3 ^7C« 1 cDjffiaidiOJSafi 
£±E3 *SH©£ 3 OffiflMK&gSfiitf 

5ffl*st4iToa«oi 1 (ommr-^^tsm 1 

©18*7*- * g^S¥^|B!-07 p P ± -y -9ic«iJ 9 Ms T 6 ft 
&<fc?{c, ±E«tt©7'n*ytf#£j8L;fc--ate>£l 

* ^EfcttOT* p ± -y U 
# ^p b -y -9- tf±E£ 3 OXMOaUi: «t 0 5 ±12 

©SI 1 <0tf WWOffiattA^m^OfltTf 35 D> ±12 3 #7t 

T3£T©ffl»©7-'JxSS»«tt*£CrW#Ei 512 
ttOTW^AESJM*. 
[WW8B2 0] ItS^CcfcOlf^tORl^^Py^A 



7- 'J x^SrHfrT 3 ItWfu AfcEIS U 

ffiawiiKoaEfflfcJtft^ftiwrssK g2, S3©^ 

«Ul*AS&fr offi©?" p ± -y -9- 1 Mff L TH*t U 
&7 , o-b»,+j-#J:E£ 1 , £1 2 ©^§4!!lJS©^-f ftfr- 

7° p ± «y -9" © ffl-e£ Sif * X f *y 7°^rHf tT S <fc 5 tc 7° 
C C T\ -»<DWfl5t5^ 6 ft feaaB#*7*- ^ # ±12 3 
±E»l*»6JB3©*IMMitt, ±82-»oa»W*x 

- 2 K*rr ?, — soaur^ e>ft/t 3 *7cffiinioffi«* 
s*6e>ft> 

±iaa«osjft«*7*- * ^eifig-r *±Kiiraflc*awi 
r*±E3^7Lffliao±ES 1 oas««»csit*att<D 

-b-y^{cfiJO^Te.ft, 

±I25SS5X r «y 7*«, ±K-#©sasiftyi©iie£H 6ft 
/£±E«as<Diism7 s - * ^«fig-r s 3 *7eeiB©«7?* 
*©3^7^iaosioflEawiiifcfiiat*a»oiiiT? 

7°p± >y -y-tcf ij t3 ST5i 9 ±E-^Offi»«ffl© 
SSmW 6 ft fc±E«#icO^ST J - ^ *±E*ftO 7°p -fe 

•y ^-mr'^m-r % Xf >y ^t5t 
CM^2 1] ±E-»<0«a*^6ft/fcSESW*7*- 
^^±!23^7t;SP B 1^it7aftco^{cM^e»ft^lil*«. 

m 3 cDj^af*. m 2 (ommm. % 1 ^jffia$ftoiiiT'fe 
±mm i*>6i3 oas»«La»4. ±e«»o7- u x^ 

ffl«OKH»Tffi^6ft*«l: , 5tcSi6e»ftffl^2 0EK 
<07*P^5AE^i*o 
Cffi*IS2 2] ^^P-b-y^AVW^^V^tg^ 

# <d%(d& 7 0 p ± -y wmn-vtmtt&tb % rzVxD&mr 

2. ^3<D^a«l73|pIOfi^%^L, 
tO»S«tlftilESU £2. fll3<D|£a$lfi77l6)<Dg 
« ^r#T SitT^Wc, ±KW*-3W- 6 ft 
^T r -^^M<5X7 : --y7°%^e.^Wr5»^2 0E 

[»^2 3] ±ffi/o^7Ltt, ^7°P±-y-9-±TH 
ff ^ ft ^> t 7 P y -> a y 7°p ^7*^ A IP P> nptftU * ft, 
%<DT 7*'J 4r- 3 ^7 P P <7*v A^Jt^'T 7- U Xg 

7- U x^gma^- ^^r^tOT 7*U > 3 >7°P y 



(7) 
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ftIL, 

^.yn-b-v9-tc«to> ^ ton-sue a ft 9, wtB^nrca 

igWfiMrSiT r- * L*f L T 7 - V x&WttkVi? % 

±K7-'Jx^»7tSXf7yii, IfJltrS 1 ^6 
1 1 <D^-fnfr— OIC.J; K)Mft-Zft%> t<Do 
[18*11} 2 5] ±IS1*3®SJRtt»3l«36:(ttBO»^»c|JB 

*KH-r s robcDT- $ it&mr % x ?■ ? ? & tc m 

c k =(l/N)Z J=0 N-i fj exp(-2;rikj/N) 

(fcfc'U k=0,l N-l) 

fj = Z k=0 N-i c k exp(2 n ikj/N) 
CfcjeLJ=0,l N-l) 

x p (- 2 * i k j /N) <Dtt»fc:An*.T\ jajRftOin 

=f'JXA±4>X£fcj:!>trjn«:ttN 1 ogNM-^ 
- fc £ -t± fc iSSS 7- U IS» h > ? #ffi*^JC < figfc 

TV -5 (fcfc*.t£V. Kumar, A. Grama, A. Gupta and 
G. Karypis: "Introductionto Parallel Computing, Th 
e Benjarain/Cummings Publishing Company, 1994# 

no = w#ttrn-by-9-iffl©jafi*ft»j4>f©-iBmtc 

$ ti6TfT ? 7^ $#fct 7°n -fe -v ■9-M-PjSO*ff^4 

•rzt. mmommm^ffp- 1, o g2P 

3£IB«i:*«/h««IHI«Ttta<gi^lfflA^>4 < T?gC?£ 



•fey"9-A^*S^^h /1/M5UI tW«T HffT S 0 1 3 L 

[ft*tD&ft5] *4 W«f tlf v T Jg SSlic fijffl 
5HIICO— 7-'JiS»A^5, 7-yxI^li, 

Mftf (x) ^tftjRmecMfte x p ( i k x) cD»fe£- 

tt, «^-5 3£<0&A^P!T&£«lf;A^ ttlSRO^ 

*lf 0 . fi f N-j^rNffloaBRffiftMfte x 

p (2^ ikj/N) (ftKU k = 0, 1 

N-1T% i ^«P3/H^) cDBfe-^^-lirt 

LT«-r$aiii:*^ 0 -r*fc-6, f Q , fi f 

N-jA^^^tirca^fC, 5£l a£J;t)l^MOS 
i&c 0 , Cj CH-^&tbZcDtfy-V x^g| 

[gl] 

(1 a) 
(1 b) 

rat. ±mm7-2(Dm£icimmtfmmt-&z, 0 *m 
tt-T'U x<D&mm, n^ttmtm, «*-?w©fc«> 



A/D^hHI-UX/MP PtT^Jft^iJ^ny^i* 
I X/MPPJ #8So M^JftSHT 

tf Y • X ^[p]£D^, Z ■f5fa<Dm&*\m.fi 

- U x.m&<Dttm -<fc7t<S>-r- * f o. 
f„ . . . , f N _,*A2jU SiZKBSStfNX. N 
Y, N Z^tt/jtttffcM^So CUT, NX, NY, N 
Zt4NX*N Y*N Z = N%}ftfc1-ggSCT2&So * 
*flC^t|c«fc M^S tS/iot (4, JR/£fr 6 * tf Z 

o/te^ttx^a* i /s^m-f ltt*— **sfe^ cn 

fT7o ^Pb-y+WDAXlX-* f jOtWOST^aSJ: 

^.5o raatLTS^p-feyy-effiiitcY^ri^o 
■rsit^r^xwtcsittcxv-rxL, cHttts 

*03S»*ff -5 1231^**0 *k«©»78^ <%Jg(4&:/ 

WcM^ftfr-^Aft-r-* f j©7-'JiKa«« 

TtiitlT-? c k #*3:£o ffiftx-? c k <DMt>*?jf4, 
H^eS-rY73(nJtC, Y7?ftfCNYfflfTofc&&U:X 
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ffitltf 1 fctfif A, X Y¥S±tcNX*NYfiOT"*-^ 

±IBOte!lT;I/rfJXAT'tt, Aftx-* f jO^fJ 
(4, f j£g!M0D (j, p) Scoyp-b-y-y-A^fi^-r?. 

* #fij J155£(4-r- # © -b -y -9- -\CDSIJ !? Mi TO JSJ* * 
«ffcOT*fcfe«yx #WiW»T*(4x-*#Mfl^©d£: 

So tti^-r— # c k <D#fiJ{4. NY«Oiiit-rs 

x— 1 SO/'D-l!vWJiSt57'nym<"J 
•y ^ftfij^ 1 ?, f jtliT'ntvWf 

Aftx— ? f J dM^73*3«ttf^<DT f — ^coyp-fe-y-tl- 

5^4, fjSiMOD (j, p) SOy'D'feyWSaf 

SiH/^-y-^^U >y?#*ijt£3 0 -73, filftOf- 
£ oy P b -y it^O^WOtt^ , £4; tfSSIT*f# & nfc 

<D#fiJJ&5£«\ N YfflOiiSW-Sx-** 1 ^©XD'b 
•y WSSt«i-^ 9 7"D7W^'J7 *#*J 4 
So LfrL£<£Qj£fflT*f4, 7-VX-£Wktm7-Vx. 

&mt*MicL?mi<\ L^fcjS»7-uxs^«7-y 

xg«:A3^A*»W!LTfT5fc«>, 7-'JxK(W) 
A^x-^hm/Ux-^^lBHr^-^^fiJ^ (f-* 

46> ^*©S3i7-Ux^73?4T'{4> W±cDSnil(C^ 
■3 T 7 p -y * *M ^ U -y # ftM<Dliitl t~? c k ^r#fc 
SD*7°Pb-yy-p a lT-r-^©te^^ffv\ 7 s -? c 
^ U v ^^fiJtcttLTffiyi-rs^SA^So 
[f&llf L «fc ^ i: t S SUB] *»M#0«MW©ilS 

O^S«Dfci6c07'Pb-yy-PBlTC0T f — ^ISiMAV 7 
- U xg&BSBOjSffifcfttfT^S C A^A^o fco L 

Tfe, 7- 'J xg^lf - ^ 7 - 'J i^Mif- 
*M^fC<t57-yx^g|73ffi{4, S7*Dt7 +>-^ 

«t t) , ffi i )8 2 ©aswaa, m 3 o^jft 

a*«3fc*fT U ±E«»0^'n b -y Itco&^r iz «fc S, 

mimic ±.tmm.<DfuAz . y tt-ofo-^oM 

«[»©ISSr - ? gB^Sf Hfc S y p -b -y tcfij 0 
b-y-ycOP^T'^-rSX7 i -y7 p % : &-rSo ±8B»1^6 



(8) 



% 3 ©ggMasfct. -m<Dmft"3t>ft>t\rc$zWittm : r- 

ft ^-"ftg * 3 b -v It K «t K> £.&T % <fc r> »c 5£ * 6 
ft, &7nb-ytHc{;i, ±K-#©gS**t*7 r -**« 

- if WSffiffW? a b v tflc #t L T fM ij *) MS T 6 
n, ±.9Z-m<Dy- U xgfiHmr- SK&^ft^ft** 
/£Lfc7a^-y^cD|iIff#\ ±t5-P<D^J&tt£*x- 2 
CD^ ft^'ft tff ij OijT^ftfcT'nb-y +J- CD US/* 4: B - 

^^i'jK, ±K£8*-r s xf -y yT'#/Dt7 

^ft^ftS^TCX-^P^^K S2, £3©l£««l 

•r— ttx ±IE 3 ytnrr— 9&fa<Df& 3 Offi^M 

©ffi«Kt**ra '* t> , ±15 3 ^tcx- * ffiH©£ 1 , 

ra-©SE«tt*r- *as#&tessft s * 5 tc^*6 

ft. ±i27-Ux^{3a7 ? -?S¥<D£^yu 3#7t<& 

^ft^'ftWU ±8Ba»©7-Ux«J||«ftx-*^ 

tJTftOs ±§B3^7aft»^IHO®2, ^3OagtI$fic0 
ffi«fit#S* 5iT<D7-"J xEMSf- * [b)-<75 

±12 3 ^7tx- z&fflom 3 oftamodEaKi^n &t 

$>D, ±E3&7tf*-*£IHW>SK £ 2 OgffittOg 

-^W»»fc«snSJ:-5fJ:Si&6nx ±157- 'J x^ 
&^Rx-*P<D&*«, 3^7c«»«£lfflOit*«E^« 

tettn-rssi^jSiSo— ^ojsajfeJtnjpnwbx ±12 

*R©7-UxS^«»-r-*as#&tt* ±s53^7C^ 
aSSP^cDil 1 <Dff4MtoBflllt«tn LJTfe 0, ±12 3 # 

o^-yxasiffft^-^^ra-o^-yxSEJftffliftr 

-*«#8fc^*ft5«fc5fc:5£i&&ftS. HJcJIftffjfc 

a > ±f2^^w^x- * s#±aE 3 wtf- $ siatca 

gam. mz<DmwM, m\v>mmM<r>mzmm?)M 
Tp>ti, ±jbs i frzn 3 ©«»jaa«x ±iB»a«>7 

2.^3 «Mio)0WfTf ij o e> ft s <fc -5 tc £ 
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- *g»#&«:* ±12 3 ^Ttx- * £P*flc9|g 3 ©&«MW 

mmmttpfrfeom tmrh k> > ±12 3 #7tx-?£Ba<D 

£ 2 <a£«MK2ffi«a i: ±12 3 #7t«a2ia©a 1 «/S 

aw©&«a*<s&stt*w*3£T©»a©s 1 <ois 

If- * ±f2£$!7. f 7 7# ±1211 l <Dm&& 

mtf±smm<D7nn v vie & 0 mfiznrcmcnnz 

12 3^7C«affilfflOg 1 <&ffifl»ft©ffi«fii*<BT5£©H 1^ 
ffiffeiJ, ±IE3^7cr-^«EBOS2, ^3cDffi^flll 

(ciu 0 €>ns <t a ic> ±§saao^n -t -v 

Lfc-^om 1 OttiSx-^*±8eaaoyn-b-y9-o 
HTX«lb. #:/nb>ytW±!2fg2 O^^lKct 0 
*^5c-r 5 ±!2-ocDfl 2 OlSSf- ^ SB^i¥t±. ±12 3 

#76«aa?iia©£ 1 ©tfanaoffiwa^m^ora ua? 
feo, ±K3^7Eaa?5iffloS2<Dffi««ioffaafc± 
12 3 #tcx- * 3 ©^ttojffi^fit^a* %m 

b -y -y- *<±ea 3 oseanasK «t o ^^-r ^ ±12-^0 

7- U xggH£Rgp#$&. ±12 3 ^Tt^a^ftSOl! 1 

<affi«M©&ffl«#mje©aT?fe 5 , ±12 3 &7m&& 

T<Dmm.<D7-V 3-MWk&M<£tS 0 mcMfc&iKi&v 
mmrit, ^7nb-y-9-^±t5^ l om&%&Bc& 0± 

i&ir^±m—on'm\(D^^-^^mt, ±123^ 

0 , ±12 3 - *3:IH©£ 2 Offamoff 

±123 #7c«aaiiHi©8 1 osmttoiaffl^sftstt 
«rwr*^T©aa©*i<oiss7 f -^*^*, ±123? 
^xf -v y^±§2^ 2 ©sftftya^Eaao^n b <v 

tJ^f^n/cttlcHfT^n, =&7nb-y+»-A^±l2 

m 2 oa»«aafc ± 0 s±e-oo» 2 <om^cf 
-zmftma, ±K3&7frr-*2H©£3®a5«wiii© 

B ^filA^^'DlRl DfiT'fe t) , ±12 3 ^7C«affilBI©S 

±l232^7>7 i -y7tCcfc0s ±15 3 *7C«a2EH^ 
1 OffiflWtt<Dft«a*^3£OPI Ufflt'fe 0 > ±12 3 
«affiBBOS 1 Offiflail<0ffi«ttfc±E3^7E7 f — 
ra©S3©ffi«tt©ffi«ffi#S*Stt*^T*£T«5« 

ao^ i o«s»7*-**«cra i cD*smx-?gis#gitf 

|S|-<07Db-y+J-{£:«iJ!?^Te>ti5J; , 5ti:, ±I5«a<D 
/'a-b9^«Lft-SOS l e>?.£3l'r-£$:±!2fg 
a«07Pb-yt)-<DKT-^U> ^7ob-y-9-^±f2^3 
<7)gglSa^{c i K> £/£T 5 ±15— 7 - V x^^^R 

±iB3^7c«a^iBosi ivmmmommm 
imfevm-e**) * ±K3*7c«a^Bi^2» ^30 



yn-b-y+NcfcO, 3*saBO*K S2. S3<Di$ 

wwojswt^tiJpnBB-rssK S2, S3©s»«a 

i*I**»OflSO/n4! -y it Mff UTH?7 U ^/n 
•b -v +t-Tf# e tifett»<0»*7*- * £±I3*Mfc<D7°p -b 

mm^f^nrc -r - * #±ib 3 #7Effiiw»ciira 
2 aw/a-r * ±iat * ±12 3 *7£fflmio± 

IBS 1 ©*a»fcS*ftlttS©iE©#*fc***i*lMR 
©SS»»*-r — * l^—O :/p -b -y +t (cfij 0 m T 6 n, 

±ibx^xx >y ±ib-73 co^mnm<om^m^ti 
3 *7cffiB8os i o*«iwifcsit*asscoffiT 

#»JU»LT, #iBfc:JB"r*a»<0«Sm'r-^*lfll-O 
yp-b-y+HcfUSST 3 ±IB-*©a»«iSO 
fcSJUtf 5 ttfc±e*tt©l3*? f - * £±t3««&<D 7 p -fe 

«\ ±IB-Po(S^cJ^ 6 tifcfflW#*x- * £±fB 3 

'tt, £2©£89Hk £l ±IBS 1 

*#§0J!»c J:57-'J xg&75 ft tt, & :/d -b -y +t*V W 
fca&<E>ttflg7*-* *±IBattO^O"b <y tHC#iI 

^•5AKtt«(*tt* ±IBV^5V^50^-Ux^75ffitD 

ffitt, ±131/ •> 5 1/^07- 'J xS&lT? ffiOV^m*»*« 

/*D7 , 7AEiK»tt, ±IB^^aU-^3>73ffi*H 
fT-T 5 <fc -5 K 7 n ^ 7 A £ ftfc 7 p y 5 A «rf BttW 5 . 
C««B©IIMi©«8S3 «T> *«Wi:«S7-<JxaS8 
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i > 

( 1 ) ttBOflKttdt 

JSa^XrAO-OT^rH 1 {c^-To tt?UtMS«2 8(4, 

7a^Afc«fctfx-**«ffl**fca&©Stt©tt 

-y h 2 9 ^LTtSSfcf*-^*^ 
«^fl6*.fc3fc:#WtS*rCV*. £tg|3f3t§£EB 3 

is ^ t u t ^w'n, c oao ^ * u %*-r s ft » 

^•^^7 h ;i/-r- ^ (c^ LTmVilMn*'W?^ -fVWK 

h;I/3feWftIHa , P«*fc<5S'r*o cn^07"D 
-b-y^2 7 rtcD^ScD— ^^^P-tr-y+^-fcti. a— 
^f^ti^im^ fc^x.«7-^X-r—>3 > 1 #L 

fc«tl/^o <1<D7— ^7nT-: ^3 > HCtt, 3tfe?iJft^2 
13 (^§y^)lc«, ^-#-Ki:v^x) i:. M^Jtm 

§0 ^:*3, 7— ^Xx-^3 V 1 rttclis M5 f iJftW«2 
8 (CjI3^# 7°n A*5«t XS^iDZfu y =? A-e^ffl-r 

sx-^*iBit*rsfBti^B (H^«r) fciattetiT 

v-5o ±IB ! tf^7'p-b-y9-«, aQnjttmi 2 8 rtTft 
^ fn -b -y t a— 9 s fflO>7 - ^ X r— ^ 

•b-y-y-{4> 7-^Xf->3 > 1 fr&S^nSy'ny 
^Airx-^^gff *n6*^«iB1tae«3 1 ©— 
OICI31SL, f<0i, a#<JftJH«2 8 0(*]gP(ctB1S^tl 
/■cSi47"Dy7Atcit3, a-1fS«07 , ny5A* 
a»©^u-fe-y-9- (ft^JCtt^^n-b-y-y-) (CP-F 

i&c9:/P-b-y+rog&3&<D{CSiJ»3aT, ^-<Da-+fJg 
^(Dyp^^A^SgOl-r^o b^L*^6, *%B^(C«fc 
*7-yxKSWi**HaM-Sfc*&fc:«:v M9iJft^«2 
8 M07*D -b -y It C t ff&m?3!> 5 ^ 



(10) 



(11) 



ftffi 2000-20026 1 



mmnm z 8 a, wltcoj;^ ^iu^si^w l& < 
^iSic^fTT- # s «t *> icm&z nr i^s «*«**f"r s 

^u^tis^T s#, cneou^x^jwsefflrsc 

^#7n^vAi;-r-?%MyiJfm«82 8tc2£tt-f S 
— VlZ±Bm%t.<D7a-te-yy 2 7 LTffl^COft» 

ftt, ¥Wf*x>V*©fc^fcMft*S''5aU'-S'3 

— cxD^P-fe-y+J-fcfJO^T, ^O^P-tr-yy-fcfci^ 

* tf-o s fc a «BSc©»a«te M-r § <ifi£#?j grS^ft? 

^ftfioaSJ&^a-fe-yitteteSSU fe*v«ffi<o^p-b 
•y +>-fr 5 ItJMSHx - * *S^Bt 0 , £ 6 fc 5 a U- 
~>3 >^r)gc^Ti/^<o co-y^aWi'ayy'n^.A 
<D4nai:7-y xg&^ffl-fS S D *HSS«D 

rc&lc. *f8H^(c <t57- U xEiS i£ tc Ufctf o T 7 

- y xasss*Hff f s <fc 7 7 p y 9 a s tifc 7- y x 



tlSo *6tC^P-fe-y^iafi531M«:Slfff SfefeOifi^ 

3 > i A>e>jM{i5n/'ca— vwmvs/s. a u— > 3 >7 

py^At. ^'y$al/->a yyD^LiiW 
s5-r^^u (^o»^fctt±is7-yxs»7'r^7 

So £■=>£, MylJtm«l2 8«, ^-n^'txO^P-b-y-y- 

-v-3 v i *^as«« nfci— tfjBsox-***^ 

ft<D:7*p-fe-y+Hcp— FfSo &*5x i'SaU-'yay 
7p^Afi:£:/Pb>y^P-F£laTfe<fc<, -» 

(DTctblc, ySab-^ay/n^Ltt, 3>TCD7"P 

■b«y9-tcp-Ksnsi:^-rso ±E7-rr5'j** 

V>tt±IH->5 a U— > 3 y7"P A«\ 3fe?>JttJI« 2 

nfctcDT^So *H^tc«tt)7-yx^73j£*ll(T 
f4±E7'f ^"7 "J at. S l^ttJJBS' ^ a U- 3 > 7°p 

y 9 a tc ± tg =7 4 <y y (c s ti fc ^ - y x ^ <d tc & 

BO«t'5*yp^"vAfB^f*{cf2ttLT^-C s #So 

(2) uxa»<oisa 

,*f 0 , fj f N _ 1 ^e>Nffloaj^T J — ^c 0 , 

c c N _!*, si a^fflv^Ttm-rssaaT 

feSo A7^7-*-£ f> fflAf-^Ckli, HScx-^T 
±f2<D^c«t S 7- y x^^fi, — *7tOH22M©r— 

^ ^-^TtcDifc^Rsox- * asif s mmv & s . 

LfcA^T, A^t'-^ f jO^^^j^r 

<g&s^{*Jiifc^fcB¥£c£:tfaDSo ssv^i, 
iiafCx Mjijtt^^^ffl Lrmnttft ? met. t^s/c 

^ ^ < O^p -b -y +J-^Sl/>fcl ftPJKSM^T S i^H * Js A 
f S i: t tc , 7p -b -y -y- FalOx- ^ ilfi<0ffi@»%'> 



(12) 
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±tc, i§{ft4feS:/D*-y+fA>£Ox-£<D£{I£fl*co 
Zfo -b -y ■tf-T'COgfi i: & 0 . §{MiJ<d:/d -tr -y 

t* & , & s mmzn'n? s $ac ftfio 7° d -t +>- ^ e * c 
§{i£ns$T\ ^o^ii^p^-rs^tf-e^&^o 

LfctfoT, & 7° a -t: (4, § 

j = j y *NX*NZ+ j x *NZ+j z 

(fcffU j x =0, 1 NX-1, 

j y =0, 1 NY-1, 

j z =0. 1.....NZ-1) 

[3&3] 

k = k 2 *NX*NY+ k X *NY+ k y 
(refill k x =0, 1.....NX-1, 
k y =0. 1.....NY-1. 
k z =0, 1 NZ-1) 

rs<Dfe?&mm j , i ^K7i<Dmm.?Bm<D^^mm k 
^n^-*n3^7co^^<D^?^Mi (j x , j y . 

j z ) , 3^jccD®^P^tS^EI^ (k x , k yl ' 
k z ) lZ^m?2>£tX*&%t$>"8Z-Z>o 3^K7t(Om^. 

m<Dmm<ii x , j y . j z )«. i ^©ii^^ti 
j frs^K^itir^nso 

j z =M0D(j/NZ,NX) 
j y =(j/(NX*NZ)) I 
j z =M0D(j,NZ) 

cc-e, ( ) at. ftwft<Dmfe<DMmm<D&* 

*U 'jNg^tTF^^TSCh^StTo 

T, JffO, 1, 2, 3, , , (N-l) tmtLfct 

(j x. j y Jz) (0. 0. 0) , (0, 

0, 1) , (0, 0, 2) , (0, 0, 3) , , , 
(0, 0, NZ-1) ££{fcU S&fc, (1. 0, 
0) , (1,0,1), (1,0,2), (1,0, 
3) , , , (1, 0, NZ-1) fcgffcU COg{k^r 
(NX-1, 0, NZ-1) ST^tLfc^C, j y % 
1 »cg*T±KKfl:*ffi« (NX-1, NY-1, NZ 
-1) lcm?Z>2iT®r>MT 0 — &7E©KB& 

mitzmm&} icttfotz 3#?7c©g«j& (j x . j y . 
j z ) *4, z^iri, x^foi, Y^iqjomtc^t-rso * 

7csi3smox-* f o. fi. • . f H -i*3*7a»a»ia 

#NX, NY, N Z^fitfttWcM^StfeV^o JW± 



i. 0 COfc*{C«> »JT , T<IfliTS7 f -**if©7 r n-te 

J&fcf&'r— £ f j £J^T<D«fc d tc LT 3 #7t;<D^R8£> 

T5^n*yiJ-*ttSf5c fctftS, NX, N 

Y, N Z£NX*NY*NZ = N£:?&rc-riE<DKgfc£ 
U l&7EOff&j, k * 3 &7l<DW>¥ ( j x , j y , j 
z ) , (k x , k y , k z ) iC^K<D^.2s SICioTiftt 

So 

[ft 2] 



(2) 



... (3) 

^ Ctl*»t)iEl/TNX*NZffliOx— 
■a^S^ttYffiW* 1 Actf^LT^-^M^Si:^ 
7iMffacti:§iT^5„ ffiU I2m Ntt 
5 1 2ffe0^ NX, NY, N ZlZ£&lc8lcmL^t 
IS^Lfco 3 &7t©«»£IB©ffi« (k x , k y , k z ) 

So 

k x =M0D(k/NY. NX) 
k y =M0D(k, NY) 
k z =(k/(NX*NY))4 

LfctfoT. ktfO, 1. 2, 3, ,, (N X * N Y * 
NZ-l~) tmtLTztZlc, (k x> k y , k z ) 14, 
(0, 0, 0) , (0, 1, 0) , (0, 2, 0) , 
(0, 3, 0) , , , (0. NY-1, 0) fcgffcU 
(1, 0, 0) , (1, 1, 0) , (1, 2, 
0) , (1,3,0),., (1, NY- 1. 0) tm 

{LU ccomt* (Nx-i, NY-i, o) femt 

Ltcmc, k 1 fcg*.T±E8tffc*MR (N X- 
1, NY-1, NZ-1) te**-S$T?«DigT. tit 

(k x , k y , k z ) (4. Y73(nk X^lfij, Z#ft 

aft c k i: fwcMtsts 3 2t7t<DWL&&m<Dm® 

(k x , ky, k z ) t<Dm&tem3t,cinT£t3K>lc* 
So fflU 0 3T*t4, N(4 5 1 2T*3&tK NX, NY, 
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57-U x^^Sf- £ c k £r 2 ^tc^Ox- * f 
1 ^7T:07- , Jx^%2^:7t07-Ux^^cH 

^tg^Ox-^J f j, *-*i»ctt-rs7-yx£8S*§ 
^•r— ^ c k ^3^7t;ffifBlcDr— ^ f jx . jy . Jz i: c 

kx. ky. kz^aiftLT 7- >j x.&&zn*><o\t, mm* 

«^tC«\ 1 #7E<D7-yxg»*3&7t<D7-yxg 

^ k c kx, ky, kz 

= fl/N)£ „Nz-l V Nx-1 y Ny-l f 

Vl/IULj 2=0 ijx=0 Z 'jy=0 7 1 jx. jy, jz 

*exp(-2 n i ( k 2 *NX*NY+ k X *NY+ k y ) 
( j y *NX*NZ+ j X *NZ+ j Z )/(NX*NY*NZ)) 
= (1/N) Z j2=0 N z_1 exp(-2 n i (( k Z *NX*NY+ k X *NY+ k y ) j z ) 
/(NX*NY*NZ)) 

*(Z jx=0 N x_1 exp(-2^ i((k x *NY+k y ) j X )/(NX*NY)) 
*( Z Jy=0 Ny-i f Jx , j y . j z *exp(-2 n i k y j y /NY))) 

(fcfcU k x =0, 1 NX-1, 

k y =0, 1.....NY-1, 

k z =0, 1 NZ-1) . . 

££>lc, C©a»St±#<D3^T£SttS3;*-r'y7'«D 



tctb. X— ^*3O0^T(Sj*^Oit73i*t>c{cM^5i£:^l 

Zftolcit, 7*— 2*3.2, 3 3 ^n^M^S 
&7D-t-yHt#-<* h^iftUS^^/S^VlS^futaaf 

[&4] 



... (4) 

CS5] 



[«6] 



C»73 



C ' j x. ky. j z = Z j y=0 Ny_1 f j x. j y. j z *eX P (-2 71 i k y j y /NY) ( 5 ) 



kx. ky. j z ^ j x=0 NX 1 c j x, ky. j z 



*exp(-2/r i(k x +k /NY) j X /NX) 



c kx. ky. kz~* ^ jz=0 Nz lc 



kx, ky. j z 

*exp(-2 n i ( k z + k X /NY+ k y /(NX*NY)) j Z /NZ) 



(6) 



(7) 



5£ 5 j xs j 2 ^t(0fflt'$^ j y OfflA<a4S 
NYfflOAAf-* f jx , jy , j2 tWt57-'Jx^ 

«\ j x > j jtm k> o zmcom^tewgi (n x * n z 

(j x , j z ) ©ffioo-fcoteJtn^tiwftjrsaa (n 
x*nz) mco. 3^kfc(om^mco—ocomm 
(ky) fcM-rs-*a«MS*7*-* (c'j^ky.j^ 

(k y = 0~N Y— 1 > j x =0~NX-K j z =0~ 

nz-1) zmzmmz^T* S6t, ttjRffi&nB&o 

tf lc k y /N Y i;i/^^^lS^ASJ^na7- , Jx^ 
»£IWIi;8£»*:*U llfrtttctt, C(Drt«, j 2 , k y 

*<ras©fire&?K j x «>ffi#R**NXffl©-#:g8* 
*SJHx- * c • j ky> j 2 icft LT 7- U ia* £*S{«o 

«J»«\ j z . k y #S9 •? *flt<Offl-&to*<0» (NY* 
NZJjS) ^tUCfctK gflRj B ©S**fittC 



w-rs, 3 ^7Eo«ftsiB<o -^(omm (k. 



IfSZ&SSMSSf*-* (c" 



kx, ky. j z 



ky) tC 

) U =0 



-NX- K k y =0~NY-K j z =0~NZ-l) 
NY + k/ (N X * N Y) £v^*#&g#A«Uft 

«7-yxa»fcWDSEift*au sf*w»c«\ coes 

its k x > k y #«F£©<iT&D, j 2 ©iim§NZ 
fflcox- 9 c * ' kx , ky , iz lCtt LT 7- U x^g& gttO 
k x , k y tf$ D ^ *tt©l!£fe*»;<e>» (NX* 

ny as) mm^\ ^ntcty 3^«»$»3o 

(k. 

^if-^ (c, 
0-NY-K k z =0~N Z- 1 ) £f# SMS^* 



k y> k z ) tH-r*«IW47— yx«« 

kx. ky, kz^ (k x =0~NX— 1, k y = 
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n 6<oa»*iB#ft© re* fc* neti y 75^0:7- u x 

Bf^il kt>$>3 0 XJjfami&s rt2. 3T'^*£> 

2, 3fr£>^Hf*Ui\ XtfifijSfOKJ&OrtStfSEfc* 

©agifctt, S5te«fc9Wijj*£nfc«fc5t<:, ntEFSom 

1> £3 0ffi&MKD&fll (j x , j z ) A^SO*Tfe 
5, S 2 <Dffi««lOffi« (j y ) QtttfU&Sttft (N 
Y) f JX>Jy>JS »C»LT7— Uxfflft* 

(j x . j z ) ©ffloo-fcotc^n^nwjs-rsaft cn 
x * n z ) is©, 3 *7cK»ffirji©s 2 ogiamogEffl 
(k y ) teBBa-ra-^gs^mT*-* (c- JXjky>JZ ) 

( j x =0~NX- K k y =0~NY-K j 2 =0~ 
NZ-1) fcSWi. WV^ft** 

k, Y2rGl©R*H\ A*f-^f JX , jy ,j Z tWU> 
g£H 2 ©ffiffittfcBB LT 7 - U xS«*fTlf\ 3 
&7E»»£IH!<0£ 2 O&aMlOgffl k > 3 &7tSS£lffl© 

% l OiMOtl k , fg 3 OMMOtW k <OB88Sc^ 

s s -^gsssjiix - * s san^ig-r k t « * s . 
{c, ±ies 3 ©nffliaffiffi^og i <omm^(omm c j 

2 ) k3^7C«»ffilffl<0m2Offi«3ROflf« (k y ) k# 

(j x ) Ott«tA«:«ttR (NX) iO-*I^If 
(c' Jx . k y. JZ ) (CMbT7-UX»a«(Dg 

»*ffv\ ±8Bm3on^iaiffifiMiiioffi« (j z ) <om 
&z>m<D-^>iczti?t\ttfcTzim (n 2 ) A®, ± 

SB 3 *7EO«»35lfflOS 1 > 91 2 OgffltAOffifll 

(k x . k y ) icmmirz>2&.mtm%7 ! -'5' (c" 

kx,ky, JZ ) (k x =0~NX-K k y = 0 ~N Y — 1 , 

j z =o~Nz-D zmzmmzmto sswt m 

LT, 3&^IS2IH©£l LT7-yxg 
j»tC«ftlOffi»*fTV\ 3 *7cSI2ElfflOS 3 Oft fflWO 
£«k, 3*7ciSjRffilfflo»K S2©ffifiStt©ffi«i: 
OMlSS[fg5 2 *fcs«ia*»-r k t> 

n ft 3 #7C«tt2Slffl©S l , ^2C0ffiSIS©ffi 

fll (k x> k y ) ktfftJtofiiT&tJ, 3^7tH^MOll 

3o«iRoia (j z ) ©fla^aftstia (nz)i 

<0 2^a«M8*7*-* (c" klc . ky>Jl ) lc^LT7-'J 



2, {B 3 ©Jffitf$i©jffi41 (k x , k y , k z ) tuna*- 

* ( c k X . ky.k Z ) (k x =0~NX-K k y =0~NY 
— In k z =0~N Z- 1) *»sffla*ffi-i-kt)** 

So ifeSWi, Sl^»*5k, ZTJfpJCD^ti, 2#S 
&*SJHx - * K ft L T n 3 5*7C*ffi(fflOS 3 Offi^lfitc 

7 - U xgSttSMT- * S Jail^rfi-r k t 
S = Y#fa©gg|tt* ^ 5 ICT^i* ft NX* 

«fC, X£|qJ©£8tt, sSefCT^ftS.fc-ptC, NY 

IpHSKn Z77lRjtO^«N i£ 7 KT^ftS N 
X *N YM<DT-5tlCtt-ttt\,Hcn3L%:&WifrC>%; 
So ftfcOteBT/l'rJ U XA(CJ;57- 'J xfi^ST' 

/-Cn H2teflRJ**tiSJ:-5te, wmtof-zf) (j = 
o~n) %it^r{*«teafe^ 3*7ESiffiiffloztt»cSfefT 
ccDf—zzftm Ln la 5 icm^-t ^> i (Cn 
j z =o, i, , , 7*zt\'eft^?z>mm<D7*-5'if7 
a-by-9-o, i. , 7(cfijt)^Te>nTv^c -r*t> 

its tn&oxifid,,, Yffi«j y ol»fe:«6*v>-p|^— 
©7*n-fey9-tef!J»jaTS. 02^(4, N = 5 1 2, N 
X = N Y = N Z = 8 k (£5g L, H4?B7'Dt7 

k^«\ 7nt'^«NPU = NX = NZcU N 
Y= (N/ (NX*NZ) ) t k-rt\{J«fcV^o CCT'n 
( ) T«n ^S!flIrtcr)affl^J^^T^W , 3±tf/c^ 
OfiRSSf. fttitf, N = 512n NPU=4CDk 
#{C«, NX = NZ=4n NY = 32TfetltfiK C 

MT<D&vi£Mn?% 0 CO^iSTttiCSfCj:* Y73|p] 
C0^kS6{C<t5X^T(q|©^kttN 7*P-fev9-flB<0 

(Xf>y7l) Y73(pJcd^ 

fc, Y77iR)<Dgjre«N xffifflj x kzi6aij z *^soffl 
TSD, Yffi«j y ^S*S»ft©S»W«N7*-^»J:»b 

r-?(4lRlN:yp-tr-y^{N:SiJ0aTP.nTi/^o :H 
Tn §7Dt7tf(i, ^5(cL/cA^oTn 7°a-fe>v^ 
F^©afI*«fflL*l/>TN XJ^tfj x k Z&« 
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(^77^2) X??ft<Dg& 

IS*7*-*te» LT 7- U xS38{£:S<K©a3ft#ISfT* 

Tv ^^Ot'^li S6icLf;Abt, {tilc7)7 > D-b-y 
■9" t cDiifiS: ^©7°o-b -y VicW 9 6ft 

fc, 3^7tn^B8oz^aj l oifs<Dfii[fc«'rSx 3# 

7E»«2lffl©g« (k xl k y ) K«I«NX*NY« 
©2MiMif-? (c" kx . ky , JZ ) (k x =0~N 
X-K k y =0~NY-l) 4»5. 
(7>-r-v7"3) x— ?<0IeB 

M (k xl k y ) oWSOttfcx 3^7cH^OZffi^ 
j z ©£T©ttfc** LT« 6 nfc 2 ^asSMS*^- * 

tc, 3 ^Tcifttt^iaoflEa k x ©»je©ffl*w o ^t 

>y^<Dffi^k x <DfiI<D?iJDlMTT«\ 7o-b-y+>-0, 
1, 2, , , 7(Ct3\ k x =0, 1, 2, 3, , , #d 
^fiJD^TSo ccDdttts 0 5fcSVr<fc?f^ 3^tc 
«ft£lffl*\ ^©k^cSia^ST^fiJLT, #*J 
SfcOfflS^ffilB©***— 3©yn-b ITS C 

t*I»no *7*o-fe-y9-tf, ^©7nH2 •y+Kcf ijt> 
ST6ftfc3#^^lffl©ffi«k x <DW£<9fiti:* 3 
& jnci£»£HJ<Dffi« k y£0±T <D® 3 ^7E3lffilfflO 
Zffi«J z <D£T©fflfc£#LT»&ftfc£T® 2&SE8i 

a*?*-* (c'- kx>ky>J2 ) *ffifflLTz??ifii©aa«* 

SWt T tSi^fcv £7°o -b -y t^T 2 ^gjS^lr- 

7*d -b -y 3 &7cSI£lffl© Z gffij z O^TcDfiii: , 
3#7E«ttffilSI<Offiffl (k x> k y ) CD-£T<Dmt<DmiC 

ft LTff £nfc 2 ^ffiSWSSf*- * ( C " lex. ky. j z > 

(flU k x =W3£flt, k y =0~N Y — K k 2 = 0~ 
(NZ-1) ) ©ft* l/'D-by^tjSLft^/tf 

(Xf77*4) Zl5fa<Omk 

-'Ji»f-^c kay , k2 (flU k x =t£5£ 
fit, ky=0~NY— K k z =0~N Z— 1 ) *IW 
t^c S^n -b -y +H4 c cof+g[%SV>lcMyjtcllfTT^ 

So 



(Xf7 7°5) •r-^OteH 

L^Lw±ojaa/e^Ttt, mmt&T 1 -* f jtass 

0 2 {c^-T «fc •pic, 3^7tH^©'r— ^{c^f* 

sn, tifof-?ti, H4tcL/£*^T»tij«nTa 

^coya-tr-y-y-tcfiJiy^T^nfco LfttfoT, 06(e 
jSTJ;?*;:, S»*rft"r-* f jO»»J«, fj%|gM0 
D (j. p) #©7o^-y ^tffilMTS-y^y -y7# 
fiJ^^So E^Sf-?c k ti, 03tc^f<fc 
■jfc, 3&7C«»£lffl©T-$»fc¥«£tU 3 3fc7&«ft 
£F B 1« H 5 (C L /c o T #*J * tl T f 7 s a -b -y t>" fc 

sif-^ c k ©x-*#*ji4, .n y sr- 

1 ^OT'D'fey^irS 7"D -y *+Nf ^ U -y 

x^«iLT#&nsaS8eS-r-^»cJ*LTa&*fii3l* 
SSL, *Offl®|iSS»c*fLT|ftfja»7-Uxa»*fi 1 

LTfTJbtlSili:*^^. -T*^^> 3fcOjS»7— uxas 

[^8] f j = Z k=0 N-i c k exp(2« ikj/N) 

(7c/cL> j =0.1 N-l) ... (8) 

f j = (Z k=0 N-i c k *exp(-2«ikj/N))* 
(fcfcL, j =0.1, ....N-l) ... (9) 

CCT\ * ffHi80R#t9:*^T. L7c^oT> Si at 

u xfMf- ^baiR«a* 7- U x«« L, If 

nfciam-r- ^ OflBRMS«JS SCtlcffflT'SS. L 
fc^oT, SSWfctis iSS7-UxiESiJ47-yxi£SI 
(D^D^A^SiifflLTllfTT^Sc: £#<&frS. L^ 
L, M5iJW-J»«T7-Uxs£»*Hfir-rai:*»cH:, ^ 

^ t tMssf- ? t <dt- * mm^n 

taZts Vvffti&v&T'P-fe v -y-tcfijo ^'T p>nfc^m>tt 
aix- ?tJtT5 gSWSSr- ftfZ(D7u -b -y i^teW 

- u x^co^d y-=> lt3S7- y xa^tT 
^jfeoteHT/i/zfy xA*«-3ft7- y xass^n ^-5 
y ximif- ^ c kx> ky> kz <D/nt -y +>-'scDfij o m 

T ^r^H L, St/ya -b -y +j-|HT? 7- 'J x«Sf- 

* C kx . ky. kz^>te» (AtX@X) *fTV\ 7- y Xggl 

c kx , ky . kz ©f- ^^fij^-y-r * u -y 
rauYas«fitk y «:*rs7-yxaj»«jiT-^ 

c kx . ky. k^lRl-OT'a-b -y -ytcfij OSTSo Utttfjlc 
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W\ k y =0, 1, 2. , , ^tS7-Ux^M 
r-*c kx>k , i | B *lll«yo*vlt0 1 l, 2, , , fc 

T^<DXP-b-yytCfiJt)=lTP>tt fc 7 - Ul»If 
-^ c k X ,ky.kz^ iXn^.y+hb^filiLfcfr-afc'r 
— **ffi©XnHz^fr&S<irs.fc?k^ £Xp-b-y 
itfl)BIT7- y ig^SSf- * c kXt ky . k2 Zti&? 

So c^lt, •y-t'^y vtftm-zntc z^fty- >jx 
3 ^7c7- y x»sf- * c kx , ky . kz fr e> g ft t -t 

3 l Wt7- 'J xbSMSS-t— £ c k &k 3 <fc y f#5 c 
fctfT^So 7*-* c k fc*-cr>=#7rMk x , k y , k z 
fcOB8^«0 3{c^£ttfcfc&DT-fe3o LA'>L> *3§ 

*i&T u 7 - y xK»te(e«*«j3B#iH*i9*-r as 

BT/t/rf'J XAfcfcttSf*— *©#fiJ^*&BU 7° 
a -b v^FIOf- # <^«©H!JB©ffl!lffi** SBBfcr— 

;U=fyXAtt, Y^lSn, XtJiSu Z7J(p]0&g&fc, 7° 
p -tr «y •y p^-etox— 9 <o xn&z. *tft *> IgBJftfRp "5 « 

U S&tcZ#iea©£«*fT3ISte«\ XWteSlt** 

7 p n-b>yytcsijy^TTi/^co cfucj;t>> *<Dmmz- 

<Di><Dlt-, X p -b -v -y Fb^cd r- k HfrT # 
/Co LfrU fcfc*tf«*J©Y#ft©£Jft*fT5IKfc 

ICtoTfToTt <fcV\ CCDCfcfi, XTJlqJs Z7a|n]<D 
ajfttO^TtW*.*, L/ctfoTv SSL^r— 
fy^AWc-f^ rfe573(p]<0^«r 

n03&l6fltcSlt*1lS»0¥ffiiTiTtnj LTXP-te v -y^o 

irk XTaisiv z^<Dt^-cimmtnr\,^ctX'^ 
i.o 4-t>fco#iS'r^^c:fc«*Efi^fc46©f I -^*EjM 

EHBrPfcS. fcfcx.fcf> Y7J(S). X7?(S]> ZTJISJOS^ 
SrfT'pfc^ g&fcfflx-^Sr^Xl^ftZitt, Y«k X 

wtcsac^itRoTffiT w -3 T»*jf a fc ^ ? -r- ? # 

fiJTJrST'te, x-*#fiJff^#X73l*k Z73(o]COig^^ 
fr? fc£fc^7 2laltc*>;feoTBB<!Fft, ^ogMOJS 



con i ©*#»ciDAT, rT-zftnBtt&mvrctb 
g^f-^of- 9#m&#.t7- y x^if 

tiTV-5tiOT?fe*o ^4(iA^r r -^^X73foi(c^- 
f'J. ttitl7 t -2WYlj\Pllcjimt€fre>, @3*3«fca"06 

p v * *m * y -v * 7- y x^&fam-r- * 

tt, ^*cD$EH7;UpyXAfc|s]U<, 7-'Jx^M 
*7*-*^Z^|Rltc»-3T»*J*tlx Y^TIpJ©S», x 
TJIpJCD^ feffi*©lE17^J 'J Xi* fclpJCfc ^ tcHfT 
*ns*V z^oSfttt, Sf*oteB7';U3"UXAi: 
S^D. X^|RieOX»««IS*7 r -** , Y^|fijte»oT» 

y x^^^st- * t> im * y -y * »*J»c 4«ct*^ 

fc , 7- y xg»«»ott»»{c Xp -b >y ^HT'f- * 

xtMSf- ^ fc C x - * ftmB&*<&-0 0 £ <o 
2 T*tt, 7- y x«»tt*(*WtcH:aT© ± 7 fc L 
T^fT^tlSo WTfcBR-TSY^lfd. X73^ Z7?(^ 
cD^tiF F TOT';l'rf'JXA{cj:t)ltSC^tT.5o 
(Xf77a) Y^|^I©B«6 

Y^<3DBSi»i> se*(Dtefir;i/druxA(cov^Troc 
<. ^-yx^^x-^^x-^Trfijti. 

•y^TjfijTfcSo 
(Xx-yXb) X73[qJ^g5 

^e-fc, X7a(Rl<0^gl(i> Y73lR]<£>g8!©*§Sx-*{C 
»LT, a*©<EBT;l/=fy XA{COV^T^ca?^/cX 
•r -y X 2 OSSgT-*^ t\a 0 

(Xx-yX.c) -r— ^f£g 
^7tcia Z^rSj©B»*fT3fctt, 3^7cKa2SliB© 
(k x . k y ) cDlf^Ofafc, 3^7C*ffiBBOZffi« 
j T <Dffi{C W L T ft <=> ft fc 2 ^ 

(c^^.ky.jz) Jb^BT**. 73^2T(i, 
B 7 ;U d V X A fc j|& y > X 73 fp)<D^Ti# (btitzZ^K 
B«MS»-r-^ (c ,, kx . ky<jz ) ti> YttttciSttttftR 
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mm 



mfcmcii, k x =0, 1, 2, 3, , , <D2* 
Hx-* (c" kx . ky , JZ ) ^liS^yP-tr-v-9-0, 1, 
2, , . 7fC«iJD^T3 0 CCDfiJO^TtC^l/\ Z73f6] 
co^^^rHfT-f § ic x - ££7" o -b >y ^mz$nM 
■fzmMtfnfiZftZo &7°nb-y9-#\ ^O^n-b-y 
tHcfij 9 MiT ^tt/c: 3 ^Trffi^raoffitl k y <9#5£<D 
3 ^TCffi^PalcO^f k x <D£T<Dmt, 3^7C 
^£58(73 Z ffilf j z co-kT <Dm £ left LT# h^tc±X CO 
Z^mm$krr-Z ( c ' ' kx , ky . jz ) 3rf£ffl LT ZTjft 
©S»*HfT? # S £ -5 tc. £7°n -b <y VrST 2 
f6Sx-*co*EaS#fT*>ftSo &7D-fe-v+>- 



:T—5 t (c' 



kx, ky. j z 



) 



k y =W3Sflt, 



k z = 



&C *f L T f# <b tl 2 *ae«te*7-- 

«IU k x =0~ (NX— 1) 
0~ (NZ— 1) ) <D|*K §/D^7tWL^*^ 

•b -y itop^-p 2 &ggwssx- * %$e&t S o 

^a-b-y+Ha^ €-<D7 p D-b'y9-tcSiJ»5aT6n/£3^ 



-UX 

So S^nb-y+Hi 
ob-v+fO, 1, 2 



— £ c 



kx. ky, kz 



(fiU k =0~N 



lx-* c 



ftjtfs, k z =o~Nz— D mmt 

1,2,3,,, tC^fjS 
c 0 , c,, c 2 , , , #\ WS^y 



COMBR, ffi^k y =0, 



kx, ky. kz 



2 7- U xESSISif- 2 fctM' * 'J y * SMWtefc o 

c kI . k 2=(l/N a N 2 )E jl= o N1 -'2:j 2 =o N2 - 1 f ji.jz 
*exp(-2 7z i Ckj j j/Nj+ k 2 j 2 /N 2 )) 

(fcf£U kj=0.1 Nj-l.k 2 =0,l N 2 -l) . . 

COiCtts *5S1 1»CK»T#*. COSl 1«. Stc <CtWt5, 
SCaxf^frSftiMIKl 1 a, 1 1 b£LT» [ft 1 1] 

c ki . k 2 = (1 / N 2 ) E j 2=0 N2-i exp(-2 n i k 2 j 2 /N 2 ) 



75^3 ti, 735£2fCtb^T, 7-<7 

«> -tttciBjijx-^A^ffl^nso rai;7 
hit* *is o zcommm e> n/t 1 *g&*ssr- 2 w\ 

x- 2 <D$5B fe & 7°a b -y L fciB?'JcOrtS?:3S 

STW W L fc < 0*>£D 3 *7E25lBOI/'''rn A^— Otc« 

o) &&ji7-v x.m&'wfcm 
ffiat ^© 2 ^Wizmicw-o zm 



[ftl o] 



(1 0) 



*(1/N,)Z j1=0 ni-> f J1>J2 
*exp(-2n i k , j j/N,) 

c• k ,, J2 = (l/N 1 )Z J1= o N1 - , f ji.j2 
*exp(-2n i k j j j/N ,) 



(1 1) 



(1 1 a) 



(18) 



4$M 2000-20026 1 



C kl .k2=0/N 2 )Z J2=o N2-l C - k) . J2 

*exp(-2 /i i k 2 j 2 / N 2 ) 

fiV> 1 bOi?tN 2 IBOf-i'fcJtr4l 

3fc7E7-yx«ift*N 1 lifT5CfcJC»»'r*o Lfttf 

T- 2 ^Kfty- U xSJ^^fT •? (4, 2 *KRrf— £ f 
j,.j 2 K*fU gsx.? j i<D;£fDj c:n^r^l^(p] 

SO^D-fe'y-y-tc f m * NPU+1 . J2 (EU ra=o,i ((Ni 

/NPU)-lX j2=0, 1, ...,N2)#@CDS^?rfiJD^T?)o C 

3R« -fe y •»?■ HJte It^f * -y ^ »*J* tiT V« S *^ 6 , 

1 bcD7>-r-y7 p Tl4^ j j^BlUNjflO^OHT-CD 1 
Wf7- U xSSft* N ,fflfr ? *Cn C n 6 N 2 fi30gX<* 

U x^A^T U S»f-? c kI , k2 fci;£ 1 7^fRj 
icV-f Z V -y *#*J£iaS. 4*5, W±Ttt 2 #tl<£>*§ 
^£^LfcA\ *»)&7C0**V>»*tK SIS 1 

* 'J <y *#ffl*fTi/\ fg 1 *|6jO*«©*«:*«flBO 

U xS&j#5£*fflfflRl 

(4) s»>jj«5a7-uxgE«9-r^9'j 
bucko* 4twtHWi2 8±-eaffl*ti*i«a7-y 

tflWisn*. fit, *«w*afflbfc7-yxgifi5 

SfcjSCT-y-^;!/— fyfc irn-wns, +r:7;b- 
^S&fMErF FTlDfcU eUvfefSfT-TSfctt 
CALL FFT1D (NX, NY, NZ, NPU, F, TB, 10PT, 1ER) 

e>l^)B#tC3— ;l/-r«^g^fcS 0 Cc7, N=NX*N 
Y *NZtt7-yxKSSW*7 r -^ f jGMHttx NPU 
ii/nt-y^^ F*i^-<^y03-;U^a:7-y 
xSStftfcf*— * f 5-f^y*»6©'J VWU: 

7- y ^mmr-z c k *«iwr *ej>j> t b ma 
jR»ttMftoffl*»iW-r s i o p t n^rt/ 



... (lib) 

S-^W^t-*-^) fjtt, l2 2<0«t9fC3^7tj|^^ 
Ift^fM&cEHStU &7°n-te-vtHcf4, CCQltTjttO 
F«3, -o$fcJ4^ISOlf^OZ^«r*t- 5Z$iHtcSlt 

a t 5 n ft a ft r - * #\ ±e§ i » f vmjz 2 ft s sb# 
-?t7-'j xtmf- * (4, h t »c-y--r * y * 

#f!l£*l5<D-C\ Ii#S07'o-b7t)-il m*NPU 
+ i (m=0, 1 N/NPU-1) #B<0S 

FlC«, NfflOArtr-^Jf j (j =0~N- 1) © 
1*3, #5£T;S2ft-g><fc — S©A*7*-* f 

m*NPU+ i ^tS^fl "3" S o 

F (m) = f raH . NPU+i (m=0,l > ...,N/NPU- 1) 
Lft*<oT#^D-b7 •y-tOJfOia^J F <DA#£14N/N 
PUt*^„ TBf4, Stl lsl@c0r3-;U-eftSL 

fc«fcy, «f/fc43t*^5pBi:4:*o Sfc* fglIsIg<D3 
-;VtiilOPT=l^U c<D££f4*ftiliJiifcfi8 
r;l/*ffj*"r«. I 0PT=2(4 2EIS1-XK© 
3— /i/*ScflcU TBfcl&iWSftTv->S 
*7^77!J©7n- 5^— F^ia 1 Ofc 

5) , $-r§lft«r^x'yf "TS (Xf77'4 6), f 
N = NX*NY*NZtNPUt^l«±©l 
ft?fe«fr£3ft\ I OPT^l Sfttt20fl(tT?»*^ 

WXoT^JHS, I E R = 1 0 0 0 fcRSLT 

(Jaii4 7) y*->-r*o ^tc, iao/*n-bytt* 

8) o ccoa5n{4, HBgtC{4, f<D7^77'J^o-K 

a§S7°n-b •yy-T<D'7^'7 r 7 'J 3-;Uco?g**aSar?> 

^TO^D-fe-y-y-teiiSirS^'yb— ^*33lfiL, ttl 
^•*txcDfifico7 B a-tr-yy-ei4, ZCicu- F^tifeiHg^ 

•y-TP- F^tifc*v-i'^'7y{c N 2Sfl|fc<Dyn-b'y9- 

T©*7'f7'7V03- )V*tm%i?z>o ^fc, ^-r^^ 
y *^iftTii^ u/fcji o tc n p u &o7"D-b7n3- 
;^^nTv^5^ 1 ^^7^7^x•y ^-r?> (xf7 7"4 

9) o i!COf-x-v^{4. ±tcSE-^ftfl&©^TO^DH2-y 

**»6*9-rr5 y {cMf^^-Y^^y 3-;u^fg^u 
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&fttfffirc2tlT^%;^t§r£ti3.. 1 ER=20 0 0ti 
tit Uf'yy5 0) V $->?2> a 1 O PT<D 
(it^rf-x-y^L (Xf-^S 1) , IOPT=10l^ 

■f%rcib<Dmm*ft*> 0 mimics x, y. zcd^ 

©7— 7"/l/*£J5JtU SH51JT B i:LT1S^-r?. (Xf7 

5, X, Y, Z(D7a(pJ<Da^O^^{C*3l / >T^©7 P D-b 
j y , j z i:3^7ESI3SHI©ffifllk x . k y , k x 2:«%£ 

^^•ftJJg^i: : e©n-;l/7CC07 p n-t <y +Hc^i&fiJ t> ST 
7"n-fe i/;j^3 >yD^7i»©D- 

FB*t^a6»^a-b vVlc&mmm 2 8 tc J; K> 
t\Z>>t><DT«&%o £#|S||T©ggMi:<jefflS*lST t -*# 

ttffiM©#iC2* tc.fc?)S8:So I 0 P T = l T 

y xg«5*fT-5 «fc -5 (ct-d ASftTVSW^fCfeV'' 
y n - ;l/ L fc '&lc % £ 2 O^SStc *tt § 7 - U x £ 

coi&, £ 2 ©»g«*£"r 7- y x-mwift&T- 1> 
L/fcaeRjiftoffl^ffiffl-etSo l/c#-?t\ iopt 

Y7al^Jt0^gl*tT-5 (XT7 7*5 6) . **«SOJBJB"e 
W(C0 2<D«fc?&&j2<Qfi£# s §l£fcNX, NY, NZO 

iSTj^fcM^, H4tc*-r«fc9fCx «^offi«*W"r 

T&ftSo CCDY75(nlco^T"ti, KtCX-r >y 7° 1 £3 
HiXT77 , atLTii<fc<t9(c> &7D-te -y -yti, 
ncxiI2:Zili:<:MfoN YlKDx-^tcoi/oT, 

<osa«^gPTNx*N zmhzrctb, tzm. nx*nz 
m<v&iLte n y &<D&m 7 - y i«»*fT 5 c £ t * 



So 7*n-fe-y+»-'\O7 :: '-^OflJDST7j^ t fc0. SXY 
¥ffi« 1 &OT'a-b-yy-»cSS?tiTV>5A>e> > cco^ 

5->SaU— > 3 y7Dy'7A(ci(5, §I3&FT*J13£2 
tlSEByji: LT, ^crc/o-fe-y+KD^U (2 6 (0 
1) ) £3-;UfflM&to£*iTV''So *-£>IE3»JFOi$*. 
*fc3^7cHffilffl<oas«j x , j y , j z t<DM<ZM, t 
-?ftPmtt&9m£Z>o LfctfoT, Ccr>Y7u[plcD 

e> nfc -&g«*S£r - * « 7n -t -y ■y- o ^ y k 

t21«^nSo &7 P D-tr<y+>-T5-«\ #7^7" 

tt\ Xr-y7°4 6TA#7*— ^te^fctittfAoTv^ft 

3^.7tm^\Rtf^l. £3©3&7E©ftStlB?>J* 
^y±fc6t<£-r3o tcffi, -r-^«rtflffl<D3*7C 
E?IJH\ 3«7tO'fVf7i'^OfiS« , ?l»NX, N 
Y> NZKfU\ WT?ttcn6<D3^7CO(¥3SIIE5»J 

LfrU Cft&©3&7E<Dfl3fcK5«JH:, J-^TlC 

- ^^Sttffl <D 3 *7ciE5>Jtc , ±12? I mmiZT 2, 
So ^-cDT'n-b-y-y-fc, EI2coZ(fttcSit*— -o<D¥ffi 

mwmr <b*\x^2> t^iat, tco—zxDW-mtcmT 

5NX*N YmoiAJlT— 2t>\ ^tlt'tVDT-'—^KD 
X, Y, Zffia(c^t)S1-S. ±aB-r— */B3 3K7ClBJiJ© 
-r>x-y<7 7,^-r-5{LLStCtSffi^nSo ^-tD7°D-tr-y 

■yic z$ft{csift^?*iS(cr)¥SA^fij D^renrc^^tc 
yijoWfS-rs-ryx-y^x^teBJcisjflsnSc &7°d 

•b >y -y-Tti, Y 73iRj«D^« ccf- ^ tS»ffl<DIBW* 
ffifflLT, ZlBa^«FSOflS**L, YSSi:XfW 

R«« t ?rai7— yiaejftrn'Juxi* (fft) ^«v> 

HfTSti&o S 1 *««MS*-r-* c ' 

jx.ky.jz CfiU j x = 0~NX- 1 , k y =0~NY- 
1, j 2 = ^ffl) It, mi<D3&7t(Dftmt3&l<D. C 
neoffiSffljx. k y , j stcflfSTS-ry-r-y vX© 
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■b-y9"C*f4* 0 2©— oofliO-SOA^if-?!: 

si^ta^ •?-n j rn©zB{cMfC-r«., item ©3 
&7tf£3£iEyiji*i©> zwicgttfcjaftojpiBos-ft^n 
jcwjc-rs i xstmsikT—* c' JX , kyij2 «jn 

So Y^(o]©^©*IT^ |3|«£LTX£ft©gJft* 
fT9 (Xf7^5 7) o -r**?^ S^n-fe-y-tftt, -r 

mss-r - 2 jc fcf l t a 6 t- fgs * n s w&t t s . 
£ nrc 2 *2»*s*r - * ti^©^ p -t v tf© 

b-y^T-3fc7JcfT*?>o UttWfcti* S^P-b-y-y-T 
«\ X7?(n]©^«, Z&«#1#J£©tt**rU Xffiffl 
t kyMfc*V>3^3©ffl*:*trS--i¥® 1 &gJJWS 

§. c©fc#, Zg«*M#£©<it*fiU kyffiflltfS 
SOA^-^fcttLTXSfiOggatfiSSa?- 

'JHi7;^'JXA (fft) fcfflvTHfTSftSc 

C ±aBSt 1 © 3 *7EmiE5IJ*«ffl LT*?r 

SftSo C©K»©H?TtCfeoT»4x kyfiSffltflifcS 
— i¥©r— *fc**LT, yDt'^rt^^h/l'iM 

llSSIf 6 tlS 2 ^li^if- * c • ' kx , ky , j z (fib, 
k x =0-NX-l, k y =0~NY-l, j z = f# £tt) 
tt, ^2©3#7G^ilBE?iJ© eme>©ffi«M*k x . 
k y , j z tu*fjcr*-i'>7*'y^x©i:c:5»cttil«*n 

g^glf- ? c * ' kx , ky . j z fci\ £ 2 © 3 XJiftmB&l 

©, ^(ommi «**rt-*— o©¥®ic*&!A£ti£o 

ATTr- ?^©7 p P-b -y ItfctfJ y ST6iat^5 1 # 
lct±, ^n^+iOZEfcW^-rS, ±13112 ©3#7t;fV 
HIEyiJrt©. Zfft£gltfc1*»©¥ffi©*n^ftfc:*tJS 

t5 2»siT-? c^^.ky.j^isifl^ns, x 
3?i^i©ass©K7»x ^p -fe y-m-?<D7-*- z mm 

(AftW*) ^t^c T4*>-5* 4-fitigEtcXx-yyc 
TSB'tfc.fc-Jfc:, 2#^^flx-*©lt73#: ; £0 8© 
J: o (c Y WfcgtttCT.^-f'X U C?LTTtS^I5: 
— o©yu-fe-y-9-tcfiJt)^T5 (Xf'y7*5 8) „ K(C 

p -b -y +Wi tfJiW©:^ 7a -b -y -9" i: ©ftST^ti^ft© 
7*nt7 L fc 2 ^I^Sf- ? ©£&£fT 
? 0 c©$kBB#Ic(±, ^^D-b-y ± 

ISfg 2 ©f^BB^Jlc, ^-oyp-b -y tffcffl 0 It^n/i 



k x , J,««tt^©tt*»0 2^R»*S*^ 
c "kx.ky, jz CfiU k x =0-NX-L k y =f# 
%tt. j 2 = 0~NZ- 1) 1t&m?Z&olc> ^P-b 
•y -frM-p 2 &g8WS*7*- # c 1 ' kx . ky . JZ *3!E»-r *. 
teS©$!7'fiv Z^lSlOS»*fT-5 Uf7^5 9)„ 

<fc -5 ^©^P-b-y -y-tcrffclcSiJ y MjT 2 #g 

?? U Sftttft 3 &7t<D7-V ifMSf- * 
f3o teSfc«fct)^X ZJPffitt 1 ^©yp-b-y+HcgMa 
StlT^SA^, CO^JfigfcilflfcUu&yD-fe-y 

§yn-b«y9-Ptt, Z 
73i^©^(i, k y ifflft^©ffl*eL, k x ffi^.^Z 

ffin t tf^z i^oittt s-sf© 2 &aaft*s«r- 

^c" kx , ky JZ (C^LT, ^7{Cct5fT^fen^ 0 C© 

©Atcr-^(cWLTZy3[^©^^i«j$7— 'Jx^i 
7;l/=fUXA (FFT) ^rffll/^TUff^n^c CCDS^ 

-^kj^LT. ^P-b-y-y-rt©-^^ h/W»g§§*M$fll<* 

tl51M7-'JxfMSSf-? c kXiky-kz (fiU k x 
= 0~NX-1, k y =^fjt, k z =0~NZ-l) 
J4, ^3©3^7t^62yiJ©, Cti6©*«fitk x . 
k y , kjcttfcTZ'O'r-y ^X©i: C 5tc*S^^ti 
5o LfctfoT, 0 8©«t-5»c. — o©7 p P-b-y9-(;:— 
otD/^S k y ^r^-r— C©¥B# fij t) ST S ti7£*&, 
^yp-b-y+fTfi. i^T-'Jx^MSlf-^c 

0iTP.nt^«ttit«, ^n^ti© 1 ?®^^^ 

«, ±Kig3©3#7tfF*SEy1Jrt©> kylfttcSli^tt 

-*'c kx , ky . kI * , «tt?ti5. z/3fc©^ss*wra 

Ib^<0Mc k tf**5. c k ©MtJF^rt4, 0 
^6»*-rY^JC Y7?fo*CN YfflfTo/fcC^tiXffi 
SHAM /£»*a*N XY¥ffi±»CN X*N YfiB©7*-** < 
MA/fc 6^*4 Z^I*' 5 1 i: v> •? MiT*M<£ 

(0 3) o c©r ; -^©MO ; 73i:0 8©x-^©^IiM 
^i:*Bge>L^*Sci:^j;»3, *HfiS©^ASTl4, 

xS«gSf-? c kx , ky . kz « C ©Mmc^-T 5M 
£*ft5o 7^77') ttil©-r— ^ c kx k y >kz ^r— i^rc 
k ©Wfcifetf »AT-*7aE5iJ F tc«M L (Xf7 
7^6 1 ) > 'J (Xf77*6 2) o 
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*ffiwVe*3o ft*5, NX. NY, N ZO^ftSi LT 
14, 7a-b-y^&a£p £f Si^ Y^fp), X^frco^ 
&T Z # fat Sit 4 ST' 7 ik9t% ijf S C £ £ > N 

Y#frfclittftiiT7" f -7*#fiJ'rSC. NY^ 
pt^USrOja®*^*. Site* 3fe?>Jtf-3S«2 8 0*7* 
D-b-vtl-2 9*^7 h;l/JH*i§ Oa^-e-f) £fitx.Si: 

&&*1fommcm? tabled ^7 h;Wko*fftfc*S 
^-7<Dft£ 

(^7 h;b7*— 7) cDSSISfcTfctK ^FMttf 
*>ti S ) *T * S fc < ftfftf&S C £ 6 ft 
T S . *T /I/ =f y X A 5 7 *fH¥ f S # »c 
*4, c©^7 h;M*W8*Mjefl§**i*. ^7h;Ht©» 
^ £ ft S 7«\ 7 - y xggstc fc M^JY tte fe <£*j * 

Y^p, N Z ^ p«5 2O0*ft*»ft LOON X J: N Y 
£:T"£Sfctf A£<SxS«fc?fcNX, NY, NZtftft 
*Cfc*<a*LV 0 ft*5, M?iJltSEH 2 8 tt, ^7h;U 

a#**v 2 9 hams (0^-arT) ©ffltcaa©^7 
^n5BS5ij«^€-y 2 9^e>itssiWi§^K^tH^n, 

fcS^te^O^&T^^ftSia^Jfct^y 2 9fCutig 

asco^^ WbU^77£WTSM^Jft»gT«, 
y 2 9±<oiE^jfctt*si*wfc3W4*®iw©*e£* a 
"aftfrBB^Jto^y 2 9^<o4S»N^t*, cnwu->*x? 

So ^nMcoff^T-a^^^xv y «5fi»7— y xg&* 

T\ ii^-'J xgiOWftCf-JOS^Sr-??: 
£/&L> ^co-r-7tc^LT7-yxi£^*7-r7^ 
yfcgjRfSo c<0«jR#Sr-*fcttLTfc6ttfc7 

- y ig^f- 7 <mm&'&* -> = ^ u— > a y/oy 

©SMIfcfcfc-ti-Sc i"ft^-S> *7^77 

y o§ i a lt 7- y xs»^ae7- y xks^si^ 



SBC0J; -5tc LTHfTL, ?> ft fc^Hf*- 7 

f n%i£7- 'J Xf^Sf - ^ t -> 5 a 

(5) '>;aU->3 yfUif^K 

•7AO(?iJi: LTM^fm©rcJ6cDM?iJ7°a7*-7A^0 1 

ini«*i«***»©*4mjWi«ti:K»L, ^n^*n 

*V>fnfr- ocD7p-b-y9-ftfiJD^TSo ^5>tc, & 
»»W-JHS«0'9-'rXN 1 , N2, 7-yxS^TfflV^ 
SNX, NY, NZ*£<D><5* — **}§SrS. X- 
+f## 7n 7*7 A SrffiyiJtf »« 2 8 TffiffltS * 
fi, *f, 7-^Xf->3>lA*> M?iJftl¥1$ 2 8 ft 
OlfS07D-tr-y-9- (fctxlfXa-tr-y+tO) 

cowmmT-ftz. ^-tD^o7n-tr-yy-0^:^LT 
^gpt6S^B3 i tci5«-TSo ^<ofi eotsoy'D 

S7o-i!7^c*7oy7^P-KU 

tt, M?UltWH2 8rt0^7a-fe-y^T^<|WlD c t'9{c 
LTMfTLTUff^nS, *7a^7ATS, iSRI^ti 
Si:, ^fW-JMHKo^XN l . N2, 7-'Jxfi 

TfflV^iNX, NY, NZ, SJKOlRGWftifOftM 

jsus • ff^ft E'Dwmmr- 7 £ ^^gi5Kts«« 3 1 & 

e>A*JfS (Xf773 2) o #7n7*^A«\ ^t\A* 
a - K^nfc 7d -b -y ifOg^I+WnS^tcWr Sft 
W*nft t S ^*WWf f S i -5 7a 7*v A * taT V" S 
hig^TSo C©Xf'y7*Ttt, ^7o-b-yH?-«, 7a 
•tr >y -ytcfee. ft V^T^ffl ^ ft S±IS^ 5 ^ — 7 A^-T 
SfctttC ^.gI5I51««B3 1 teK«Sftfc£»mW* 
MIStc Jtr S W Wffl-r - 7 cd , * O 7 a -fe -y ^ fc*J 9 
ITS ft fcg|3#!tH1TOc BS-T S MJWffix - 7 * JMJ^ L 
T^g|5|SitSfB3 lA^e»A*r*o ft*5> ±K (3) <D 

r^7t7-yxg^/\cDt5fflj cD^TizE^rcfc ^ tc s 

*%B^O^^Cj:S2^7CiS)i7-yx^T«, A 73 
7*-7**§I 1 OlllWfi|lL^i"J -y 7»fiJ^ftT(/>S 
i^SA'fcSo Tft*^ ti-^XN 1 xN2©^<r>^± 

Tse^ftfca&siasaAjLjz (fc/£Lj, = o, 1. 

.... N 1 - 1 , j 2=0. 1 N 2 - 1 ) <D 

>>*>. g^A ra * NPU+i . J2 (m=0. 1 N 1/NPU 
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- 1 , i =0, 1. .... NPU- 1 , j 2=0, 1 , 
... , N 2- 1 )lim i Sicoyp-b-y+J-fcfiJO^re) 

-> 3 y/D^7AT't, 2#7Ci£jg7-Uxg&T*<£> 

3) o ccTi5Mi:(t MHtCfcoTff&tiftHK* 

du/dt=-20Xu- (l/'p) 

CiStl 3] 

dp/d t=-pV- u 

K14] 

d T/d t =- k V2T+u • V T 

u * 'J tj fc* wrtis tffi^o gtcic ± £ 7k f u tt**i« 

to £ t\<bCDj&fr £> %.<Dm%\-?<DT— ? <Dm*>£lsb5l,C 

O^T2^7t;S53i7-Ui^7^7^U F F T 2 D% 

5) o -Tftfr^ 7-T77'JFFT2D*^4^? 1 n 

±T©fiSE43lSVT, 2#tfB#V 2 T\ EE2)£JB2V p, 

'JxS»U, HSMcol«?^±T-£Orga^SBvT, 2 
&«#V2T, JETJ^JBEVp, ®iScD%ii(V • u^FcOlS 

wetifc^-yxgjftsssx-*©* 

- 'J x|^ISIf-^^l7- 'J xgMaif- ? £ L 

»tfflii"4f-^^ ^12-1 ^featcftAu 
^mx^yfX'CD'um • mm • (xf77 

37). &*5, ^7 773 4, 3 5, 3 6T\ 7~'Jx 



mm • E^^ifor— ?K*fLTfflHi*fTV\ w-**c& 

®& ^ v > a #w y t T-OrSS • JiliS • E7j& if ©f- 

m- mm- Efj&E<Dm*m*icM#>x^< 0 mmt& 
nsmi&t. uric*tmmictttzmm?5M^ nm 
mtfCDis, iss^{k%^-r^<D3*T*fe5 0 

L^St 1 2] 
Vp + F u (12) 

... (13) 

... (14) 

(XT773 8) , i&TLfce, »«43g*fxV (Xf7 
73 9) , ^iH^Sx-^kLTmTJ-rS (Xf 7 74 
o) . «MT?tt, ±(cft^tT7^-yv'^^vhk 

^aws*?*- * k arrive ^ s , it* 

Ufc v*— ^ *^«P8S«HBEIB 3 ltftRU ±IB*f 

TBftc, ccOx— ^^7— ^X-r— ~>3 V 1 ic—0<D& 

3 y7D^L(i, tt3&Jft*«2 8f*IO±7D-tr>yHtT- 

tblc, -?-ti^n- K£tlfc7n^^k"c9g|tfj-ft»fl 
i^tc B8-T 3 ItS^HfT-r 3 "T 5i^7"oy 7 

x^^rfijffl-r^ 7p ^7Lti c co J; Ate 
ffij££ftftV'»cl:ttv>3*Tfcftv\> ±E7-'Jxt» 
^^7-7 'J F F T 2 D*afflf*te«, tn j Fft07'C 
75U *±E«»©§IR*JBJ£-r* c k*^S 

fefiv^o fct^l^ *7n^Att M?'JltS^ 2 8 

^7D-b >v •9-T3fefi 1 LT^fT*nSffi5iJJQaaP» k 
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<mmmm<DWM2>±sd.<Dnm<^Bm \ t«\ 7- 

*||SScDfl5MTti, 7-UxE^7^77 'J (4, H 

C(D^2T(4s 7-Ux^^4Mf*6^C«W 
(Xf7/a' ) Y7a[Sj<Dgg| 

5£ 6 fCfc 3 X75 m<D$?m*ft? fctt, 3 *7CiSttffillBO 
jffi«k y ©tf«©ttfc. 3 &7c3lffilffl©ffiffl (j x . j z ) 

jx.ky.jz^^ YWte!i!Kfc«tt©¥ffi"C#«U*nSo c 

M (±s5«^O s Fffi) ©#-«r*— o<D7 , nb-y+HcfiJ»p 

«k y Olt3£©fit*fiJ0aTSo £f*W*cH^ k y =0, 
1, 2, 3, . , ©lggWSSf ? -*c , JX , kyiJZ *« 
^CT'D-b-y-y-O. 1, 2, , , 7(CflJ0^T§c C<DS'J 

- * 7 a b >y tffflTlEig*- 3 fflStf c c ©X f -y 7 
b' T'Ufi^nSc §yDtyW, fo7n-b7tlc 

3^K7tm^rs<omm (j x , j z ) ©^Tofflrfctcwb 

Tff 6*lfc£T<0 1 MmSf-?c' jXi ky. jz*« 

Bat? l^ggaasx-^ofeas^fffen*, -rafc^ 

^yn-b-y+Hi, 3 &7tH2EHJ©ffi« (j x . j z ) ^ T 

LTt#e>nfc i *K8W»5*-* c' Jx . ky . JZ (iu 

j x =0~ (NX— 1) , j z =0~ (NZ— 1) , k y 

%{ti2©7'nb-y^fr6§{f-f 5<fc?fc, ^nb-y+KD 
PdIT 2 ^ggMS^x— £ ^rteiHT 5 . 
(X-r-v7c' ) X^|fi!Oa» 

tciOs . fao7 , n-b t y9-fcoafi*Lftv^ ^©7p 
b -y •9-tcfij o mxibtifc 3 &7t«»ffilffl©£« k y oW 

#7c3S3»M©ffi« J .©^TOfflKcMjgl-rS N X * N z 
ffl«0 2#aaft«iSl7*-* (c" kx , ky . jz ) (k x =0~ 



NX-K j z =0~NZ-l)m 
(Xr-y7°d' ) Z7?ft<DI£g| 
§7D-b-y+f(4, ^©7Pb-yt>-tC«lJ<y ST 5*1 ft 3 # 

7afc»£iH<D&«i k yCD^^coffli:, 3 & 7asa?Ha<o 

HSOI-SOffiSk^ k 2 ©^TOfa*^-T5S*l^)^7 
-'JxtMlf-^c kx , ky , kz (fflU k x =0~N 
X — K k y =tf5£{it, k z =0~NZ— 1) *ftJtf 
3. §7n-fe-y+>-«ilcDim^Sv^cM?U{c^TT-$ 
So CC0f.Sm, ffiJSk y =0, 1, 2, 3, , , (C^JS 

r57-'jig««»c 0 , c„ c 2 , , , 

P-te-y-9-0, 1, 2, , , TtlS?^ i7~'JX^ 
SSS-r-* c kx>ky , kz {4. 7'D-b7W^^^ , J -y* 

it), X7?lflIOSS«fCfe^saBR}gjRB8«<DfflfttX^ 
fnj> Y73|qlO-Y>X>y ^X©WCft#L, Z7?|qJt0-O 

xv^XfcfitSffiFLfciA, IftA^T, MM<OBBl<0 
^Pb-y+WigC-r-r/l^m^LTJt 

m^m-z-n ? ot% §7D-t7f^i #<oHtj*fc:&g 

7VK£>*#£*M/ (7n-b-y^^St) KHUSST?**, 

??r&k x??iqi, z^iqioassfcfe^T, ^neftx?3 

Z?3[pJ, X73(&]i:^SOT, -<^7 h;l/3feyiJ!t»«© 
1±flg*?l#HJ-r{ctt, NY>p, NZ^pCD2dOM 
*8t/"c LOON X i: N Z*T^«fc^# < 

^mmmmit. mm<omm 1 T'^l/cb i oM5>jft 

II->Xf A £ SffHST S6 * *V * 7n -b -y +J- « P5- 
cr>-<<7 h;l/»J(«*rtjKL, ^o, mK8Stt»B^ 3 2 

ft Oc >vm.w&<D&wmm tittct*. izmmm 

;b-7fiLcDMii{ (g (L) ) ©JgTttlft«nTV>S. 

X, NY, .NZt4y*n^7A^X*i:LTj*£LTV> 
fctf, cn*MJ«JftS«2 8 0S^r©y'D*7^W 

;l/SW»<D»Wttfl6tt. ;l/-7ftL^MI&g (L) Tfe 
S 0 g (L) «a«> LK^tLT^LISfciSJa-rSBBftT 

(D%Wittimir%*7-yzf<D'm.nm*%^z>t. ny^ 

<07-Uxa»*-@(r-5ft«>OiMi«t4N Y 1 ogN 
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YT&D, c*i*NX*NZ*§ltW , *"Sa^ 

NX*NY*NZ 1 o g N Y = N 1 ogNYT 
fe5o IBHitcLT, NXTSIrK NZ73|S)T*<DiH»S«, 
^tl^'txN 1 o gNX, N 1 o gNZTfeSo * 

mm 1 T-^fcfc-^tCN X, NY, NXTfeSfr^ ^ 

* h^fcSlltio^irttfigte^tieng (NX) , g (N 
Y) , g (NX) t%Zo aiH^H t (4KM*iS!¥tt 

t =N 1 ogN Y/g(NX) +N 1 ogNX/g (NY) +N logNZ/g(NX) 

NX^p, N p fc^?*ffOTT t %«'Jvfb1-5 J: 
■pKlNX, NY, N Z^465C £fc«fctK ^ YlVfc 

h^riai 2tc^-r 0 nx, ny, n zcd^/ESP 
» (xf7^4 3) *«^T»i, mmmmi (01 

0) fclWlWTfeSc Xf7^4 3m ±§E^b/l'iS 
SH'litix-^-XSrffl^T, NX^p, NZ^pt 

v ^<DTT±tmw-^m t «r*/Wb-r a <t s t n 

X, NY, NZ£$i6£o ^O^O^tSfiv USSOJBtS 

aU->3>'7'oi'7Aacne.(D^7^-?NX, n 

Y, N Z£r*§3rr3j&gM:fct>\> *mM<DBm<Dljj£lc 
itltf, 3.— 9*tig#TN X, NY, NZfcftlSTSC 

»^|5Stc§|#mTci fcA^RlfigfcftSo fcfe* NfcNPU 
SSOSSStcDit-^fCtis NX, NY, NZ^§ 

Hf « <-&gA s 3& 3 *\ 7-Uxf)ST'feofcfe<);<PJffl 

N*5<kl>*N P U#Wc2<D^£fli<Dt§-&{;:«\ 

NX, NY, NZmtt, #IiJ«5S«:£!e-rS&E 
tf&V4tfrtffc«. &RU 200i (NX, NY, N 
Z) = (NX 1, NY1, NZ1), (NX2, NY 
2, NZ2) A^KNY^NPU, NZ^NPU<D20 

d u (r) /dt=- (h2/2m) 
+ (E-V (r) ) 

«^^©M^ffto«^tc«t5^7 : ->->^;l'X^;l/^ : 

-*«To su smmrit. mmmmu (r) ©2# 

«#v2u (r) ftUMt*4)01IK:fel''> 
T^fcOhl^tfcSE&K-fctK c©g|5#&u (r) * 
7 — U xfflWc J: 5 KRffiWlcSP L T 6 ItS L , 



1 n p u- 1 {csijo^rfcfrso -rsiis 

(NX, NY, NZ) = (NX 1, NY1, N Z 1 ) <D 
f J OJS"TSffi«±^'5M0D (fj, NZ1) 

U0D(U0D( f j, NZ1), NPU) 

TfcS. -7a, (NX, NY, NZ) = (N X 2 , NY 

2, NZ2) ©«^t|3|«eLT, fj^ffi^-T^yn 

yOD(MOD( f j, NZ2), NPU) 

fcJ&S. tC5*\ l/^NZl^NPU, NZ2SNP 
UT'$5, NZ1, NZ2, N P IKiT^T 2CD^.£Ui 
T*fe5*>P.> NZ1, NZ 2«&K:N PUOflSttT* 

H0D(M0D( f j, NZ1), NPU) 
=M0D(M0D( f Jt NZ2),NPU) 

=M0D( f j, NPlDf ft*?"^ f j ^SHa-f & 7° n -fe -7 

if%6o«^t>Bii:Ta&*o w±o#««fct), n 

feitfNPUA^t20^*S-p, NY>NPU, NZ 
^N P U<D20<75^{ i t : # ; /$9:&oTl/ , >?>PJIDs NX, N 
Y, NZ^rS^tfev A^lf-^ f J <0ynt7^'\O 

zmmu iMWJB**K*-ft»trtBH-cNx, ny, 

N Z ©»a{fc*?T*.M:, »W»3SSaEK:ff ^ fffcftam 
5SJg% |6j± * ■& a C i: #T # 5 o 

<^m<Dmmmm 4 >*«fl8fc * 5isi7 - y isbs 

?<DiS®)M^u (r) ^abfVy*"-^ 
Cftl 5] 
V 2 u ( r) 
u (r) ... (15) 

< mtm > *»HI3 1* , W±<DlU6B©«!Bfc BBS * ti S <0 

(1) *«wia«7-'jxs»sffitt 4 '>?^-> 

(2) U±.<»ntfo<DBWr?l*. 7-UxE»E»tt*tf) 
rc*tcffljgc*ti/£7- U X^7^77 U tc J: «3 ^(r* 
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'J y— : ^ 3 y 7°a ^ A i $t*C C<D7- U X&Jft^H* 
(3) *«Wfcl:* 7-'Jif^f-? f jtf^-r- 

/Sfc*«r*aJSIAfi:«tOB8f6«n/fcM?iJttll«S R 2 2 
T'te\ 2 5 6X256X2 5 60^XOf-^42 5 

6&©7nHz-y-tf*fl§i/">Tg»1-*©»c, ^0. 2 6© 

^M^tc o. o 6&©B$iBi#a^*o mmomm 1 

<DT\ 0. 2 0S>T7-'Jxg^?TdCf:^T^> ft 

2 4 %<DiSBS{k#«f£T*#3o i: < ic, mmcomm 1 r- 

Gi Lrc^fft»%, 3 <KtE7- U xa»%ffi VTff ? 

«*tt»T?«£t1WISI<D*?J 5 0 %7b^-U 
^Td^^nafctfK S$l 2%OSEjifkA^#5>tlS 0 S 

fc % nrnvrnm 4 r aa« l /& w?«iifw* 3^7- 

[02] 



[0 1 ] *$m<om 1 <Dnm<DBm?<m?z>mm» 
m 2 ] ^wos 1 <Dnm<D&m-?mm?z>-$t7tm. 

[0 3] 1 ©HHttO^JISTffiffl-rS— ^7£K 

[04 ] 1 cDmrncomrnvmrnir^, 

[06] i ©si«Eojgns-e{iffl-rs, -^7t 

30o 

[0 7] !Se*g«»cJ:*, -^Tt^^am-r- 2<D7u 

>y t^-r — * 0 MS T 3 ^ 2 ©To & % jjVf 0«> 
[09] *«^JcMSWfJ:J±«ttWb/fc, a»©7-'J 
x^a^HP ; S:^-r0o 

[010] ^mnommonm 1 -eteffl-rs 7— u x^ 
Wk^^y^V^yxi— ^-v— ho 
[011] *»wonaso®« 1 -para r a j/3au- 

[012] *ftw<Dnm<DBm 3 -r 3 7- u xg 

^UO^ni— ^-v— ho 
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